Gomori-positive astrocytes in primary culture: effects of in vitro age and cysteamine exposure.
Gomori-positive astrocytes have been identified in the periventricular brain in situ and in diencephalic explants on the basis of their endogenous peroxidase activity, affinity for chrom alum hematoxylin, and orange-red autofluorescence. To facilitate analyses of their functional properties, we sought to identify these cells in dissociated fetal rat brain cultures. Astrocytes containing cytoplasmic inclusions with the above tinctorial and fluorescent properties represented less than 1% of cultured astrocytes at day 10 in vitro (DIV). There was a marked increase in the fraction of Gomori-positive astrocytes and their granule content between 10 and 46 DIV. As in situ, the peroxidase activity appeared to be non-enzyme-mediated insofar as it catalyzed diaminobenzidine oxidation over a wide range of pH (3-11) and could not be inhibited by tissue preheating or the catalase inhibitor, aminotriazole. Metalloporphyrins probably mediate both the pseudoperoxidase activity and autofluorescence in these cells. Cysteamine and cystamine, but not ethanolamine or L-cysteine, induced a massive accumulation of Gomori-positive astrocytes when administered from DIV 6-18. Alterations of the redox microenvironment or induction of porphyrin/heme biosynthetic enzymes may be the mechanisms responsible for this cyst(e)amine effect. Dissociated rat brain culture enriched for Gomori astroglia should provide ample opportunity to investigate the functional properties of these cells.